section S1. Sangamon Terrace and wetlands
The terrace itself is composed of homogenous decimeter-scale beds of oligomictic conglomerates characterized by boulder to cobble-sized clasts of intrusive and volcanic rocks with a sandy matrix, all heavily cemented by calcite. The margins of this terrace fragment appear to have been sculpted by fluvial erosion processes during the last glaciation, but the cementation of the unit aided its preservation. Stratified archaeological deposits cover the entire length and width of the terrace, often representing more than 14,500 years of human occupation from the Late Pleistocene to the Colonial period (16, 17, 29) .
Where preserved, a notable attribute of the original pre-mound terrace surface is the deep weathering of clasts and cement more than 0.5 m in depth. This weathering profile is absent at the lower elevation areas around Huaca Prieta and farther north on the terrace where massive adobe-brick pyramids of the Formative to Lambayeque cultural periods (~3500-600 cal yr B.P.) were built by using at least ~0.5 to 2.0 m of the original surface sediments, reflecting anthropogenic modification related to construction of these mounds. It is for this reason that it is unlikely or would be difficult to consistently find buried, intact Late Pleistocene to Middle Holocene cultural deposits across the Sangamon Terrace. Overall, though the prominent weathering horizon (24) and the general elevation of the terrace allow us to propose an interglacial age, most probably belonging to the MIS5e interglacial. The surface of the terrace is ~2 m above the accepted global mean sea level for MIS5e (21-23), but minor tectonic deformation along this convergent margin could readily explain this minor discrepancy (21, 24, 26) . Regardless of its origin, this large terrace remnant is uniquely elevated and would have been a major attraction to early humans moving along the Pacific shoreline and the flat coastal plains of the Chicama Valley.
During the Early to Late Holocene and today, the coastline in the vicinity of Huaca Prieta and Paredones is dominated by a sandy shore with numerous intertidal marine resources and patches of rocky and polytheate substrates supporting a variety of nearshore benthic habitats. Directly behind the shoreface exist relatively small (<0.5 km 2 ), shallow, low-salinity (oligohaline) lagoons that grade inland to heavily vegetated, back-barrier and vernal-pool wetlands, providing diverse habitats within close range of the site for maritime gathering and fishing peoples, suggesting considerable continuity in the types of local coastal habitats and their ecological structure over the last ~15,000 years (18).
Today, around the perimeter of the back-barrier lagoons and upstream in the channel/outwash valleys (~1 km inland), there are vernal pool wetlands that are seasonal and wet (<0.5-1 m deep) part of the year and then dry (senescent vegetation) part of the year. Stratigraphic sequences in the area reveal that water depths shifted between "open water," probably 1-3 m deep, and periods when water levels dropped below 1-1.5 m and developed emergent vegetation (18) . In the past, it is probable that both permanent open water settings with seasonal wetlands bordering them and upstream outwash channels existed.
section S2. Cultural features and artifacts
Of particular interest among the 71 lithic artifacts from the recent excavations are 49 pieces that predate 10,000 cal B.P. and can be assigned to three temporal groups of (1) ~15,000-13,500 cal B.P., (2) ~13,500-11,500 cal B.P., and (3) ~11,500-10,000 cal B.P. Generally speaking, Groups 1 and 2 belong to the Late Pleistocene period; Group 3 is the Early Holocene. All of these stone tools are made from large well-rounded cobbles of rhyolite, basalt, silicate skarn, andesite, and quartzite and most retain evidence of modification by direct percussion. The assemblage reported in detail here includes 38 flakes, 5 spalls, 2 split cobbles, a core fragment, a chopper on a cobble, and two denticulates on flakes (tables S2 to S3), as well as one perforated pebble. This study is based on production technology exhibited on the specimens. The data are presented by specimen number, site (HP=Huaca Prieta, P=Paredones, U=Unit 16), and age group (Age Groups 1 and 2=Late Pleistocene; Age Group 3=Early Holocene; see tables S2 to S3).
The preliminary data derived from our micro-and macro-studies of the lithics support the following interpretations about the technological practices that produced these artifacts:
Local cobbles from the Sangamon Terrace constitute the raw material for nearly all of the pieces in this assemblage, except possibly a quartzite of which spall L37 is made and two flakes made of a green silicate skarn. Direct percussion appears to be the only knapping practice for shaping these artifacts. This is inferred to be simple hand-held or minimally supported percussion, except for a single indication of a rigid support resulting in a bipolar flake which is made of skarn probably derived from the mountains to the east (L61). Platforms vary from primary cortex to multifaceted, with one example of an intentionally isolated platform (L91) which is usually characteristic of more sophisticated bifacial knapping. The force employed in this flaking behavior caused the platforms to collapse or be crushed in about 40% of the flakes. Platform crushing is particularly noticeable in the later assemblage from Paredones. Flakes in all stages of reduction were retouched as tools or used without being retouched. When retouching, the more common approach was to modify the interior or ventral face of the flake or spall. No form of retouch other than direct percussion with a hard percussor is indicated.
Each lithic is interpreted in terms of the following attributes:
 CORTEX is the nature of the remnant cobble exterior, usually the dorsal aspect of a flake or spall in the lithic reduction categories of primary, secondary, and tertiary (one specimen is noted as being a sequent flake, a distinctive variant of the secondary category where a flake was detached immediately below an earlier removal, using the same platform, another is bipolar, meaning that it was supported on a hard surface when detached, leaving two cortical platforms, and one has a weathered facet that may be natural or cultural, but occurred significantly before the other flaking )  EXTERIOR refers to the prevailing aspect of the dorsal surface, including marginal nicking or retouch, a flake stack formed by converging hinge flake scars, faceted by earlier flake scars or by a single flake scar, entirely cortical,  PLATFORM the remnant of the surface struck in detaching the flake is noted as crushed which is inferred to have occurred during detachment, absent from breakage or retouch, cortex indicating no modification to the parent cobble before being struck, faceted indicates that one or more facets-flake scars or natural-comprise the platform, or none suggesting modification of a naturally split or spalled cobble. One flake (L61) has two opposing platforms indicating use of a bipolar technique (well expressed in the cortex of the flake exterior) and another platform (L91) was isolated by two small detachments before being struck.  INTERIOR designates the prevailing aspect of a flake or spall interior as nicking or retouch along the margins, a flake scar, being concave, flat or convex, modified either as faceted or flaked, and natural when it suggests a cobble that had been split naturally.  MODIFIED indicates a summary of the prevailing or defining kind of cultural modification on the piece, as none, % perim indicates the proportion of the perimeter of a piece that exhibits contiguous modification, retouch, intrusive flaking indicates comparatively large flake scars extending onto a surface, alternately beveled indicates that opposing edges have been retouched from the opposite faces, and bold retouch indicates proportionately large retouch scars among the pieces in this assemblage.  USE WEAR is a subjective, unaided visual assessment of relatively how much a given piece was used; this considers nicking, nibbling, polish, striations, and crushing.
In addition, spalls (table S3) have self-explanatory description and other notations. We use the term, spalls in reference to flattish pieces of cobbles that resemble flakes but have interior surfaces that completely lack the defining flake attributes of bulb of percussion, radial shatter lines, compression rings (or "ripples") and so forth. These are probably natural spalls, but they could be fragments of large flakes.
Among the other tools (table S3 ) discussed here are two split cobbles, one of which (L93) is retouched on the interior and shows heavy use wear; the other of which (L62) is retouched on the exterior and shows only slight use wear. An anomalous object in this assemblage is the flaked piece (L40) tentatively identified as a core fragment. Were this piece found in association with small flake tools, this would be a reasonable inference given its extensive, bifacial flaking. However, such small flake tools are rare in this assemblage. Another singular object is a small, almost flat cobble with bifacial retouch at one end (L36). This retouched edge is crushed and battered, evidently from heavy use, perhaps as a chopper, chisel, or wedge. Finally, there are two flakes (L53 and L71), each with a distinctive serrated margin with heavy use damage. These would be effective tools for shredding tough plant or animal tissue.
Numerous tiny to small lithic debris (0.2-1.2 mm) resulting from percussion manufacture of flakes were recovered from use-surfaces. Preliminary use-wear analysis reveals moderate to light grain loss, occasional striae, and hinged, stepped, and/or edge damage. More comprehensive analysis of this assemblage is in progress, particularly as regards its functional aspects. These may alter some of the preliminary findings reported here.
section S3. Exploited biozones
Back-barrier refers to impermanent and often seasonal (usually winter) wetlands north of the Chicama River today that have inlets from surface or subsurface drainages of fresh water from the east toward the relatively nearby Andean foothills. These wetlands also have intermittent outlets to the adjacent sea through which saltwater enters them. The salt level of these wetlands may grade from less to more brackish depending upon the size, depth, and salinity of water entering from the sea. Back-barrier also applies to the small estuarine pools behind the beach dunes. The grade of salinity also may vary in these pools. Back-barrier pools are usually smaller in size (~0.5 to 1.2 km 2 ) and seasonal (i.e., temporary) and thus not the same as vernal pools that are generally larger (~1.0-2.0 km 2 ), longer-term, if not permanent, contain higher levels of salinity, and also have outlets to the sea. Ecologically these two different wetlands are similar in terms of faunal and floral species.
While most wetlands behind the ancient shoreline beaches probably had an outlet to the sea during the Late Pleistocene and Early Holocene, which acted as inlets when sea level was high, fish would have been within the confined wetlands and could have been clubbed or netted easily in their shallow water. Much the same applies to the estuaries today, there the back-barrier pools confine the fish and enable relatively easy capture. Today, the presence of sharks and rays in these habitats is similar but for different reasons. Unlike bony fish, sharks give birth to live young after the females have carried them for over a year (18). They seek favorable environments in which to leave their offspring, which may range ~50 to 60 cm in length at birth. The high concentration of nutrients in the Humboldt Current together with the relatively calm seas makes the waters off northern Peru particularly attractive to these species. In the archaeological record reported here, juvenile individuals of the requiem sharks (Carcharhinus sp.) and the school sharks (Galeorhinus sp.) appear to have served as an almost permanent food resource, easily taken in the confined space of the wetlands behind shoreline beaches. Rays have a similar cycle of reproduction, but are less frequent, perhaps because they are more mobile (18). All faunal data indicate, together with the remains of mullet, an intimate knowledge and use of the brackish wetland and estuarine environments mentioned in section S1).
Bony fish, in contrast, swim freely in the sea. All of the bony fish recorded for the study collection come from domestic Unit 16 for both the Late Pleistocene and Early Holocene and the pattern shows a consistent temporal use of the Sciaenid species of fish in the relatively levels of this unit. The Sciaenids are bottom feeders and are found close to shore, where they may be thrown up on the beach in storms, or enter the back channels of estuaries and be trapped there. The one hake, which is pelagic in habit, was probably cast up on the beach. As scarce as these remains are in the archaeological record reported here, the evidence clearly shows an early and long-term interest in sharks and bony fish from the wetlands and estuaries. The pattern of concentration on the Sciaenid fish appears later in the sequence but remains an important strategy in later periods (18).
The littoral zone, which includes the sandy beach and rocky margin of the land and the shoreline and adjacent sea also was an important resource zone, not least because these resources probably rarely failed people in Late Pleistocene and Early Holocene times. The major faunal resources were sea birds and sea lions. Of these, the sea lions are more important because of their size and potential for sustaining groups over time, if the meat was salted or cured. Otaria flavescens is the only species in the genus. Taken together the data for Otaria sp. and Otaria flavescens in the faunal table indicate consistent and sometimes heavy use of this species. Today, sea lions haul up onto rocky rookeries to give birth and establish the young while the adult females recover and fish for their young. Young males are usually absent. Older bulls establish harems. The young can be clubbed and taken in quantity. The faunal remains in the Late Pleistocene and Early Holocene levels at the Sangamon Terrace apparently represent individuals that were brought back from the beaches to be processed and consumed. Several bones have been burned and show cutmarks and deliberate fracturing (18). Figure  S11 shows a male sea lion in the process of being clubbed to death by local fishermen armed with wooden and metal bastions; the animal was later butchered and eaten.
Sea birds, which nest on the beaches and rocky shores of the littoral zone, appear to have been far less important than sea lions in the diet. The most consistently taken were gulls (Larus sp.), which nest behind the beach in pairs. Gulls (and cormorants) are the most common in the collection but appear to indicate opportunistic hunting, in contrast to the pattern for sea lion.
Inland and upvalley ecological zones are discussed in the next section. Table 2 presents the distribution and type of faunal and flora species recovered from all Late Pleistocene and Early Holocene units. Lower numbered strata or layers represent younger deposits (~11,500-10,000 cal yr B.P.) and higher numbered strata the older deposits (~15,000-11,500 cal yr B.P.). Curiously, as the shoreline moved closer to sites from ~15,000 to 10,000 cal yr B.P., there seems not to be any marked qualitative or quantitative differences in the marine species procured except for bony fish, which were recovered only in domestic Unit 16. Of course, this pattern could result from sampling biases across units and the limited areas excavated.
section S4. Faunal and floral assemblages
More specifically, today, the requiem sharks (Carcharhinus sp.) can be found in warm shallow waters and sandy shore settings as well as lagoons and back-barrier wetlands connected to the sea. Modernday requiem sharks in the study area range in size from ~73 to 212 cm in length. Galeorhinus sp. are also found in the area today and measure between ~35 and 200 cm in length. Based on the size of the vertebrae recovered archaeologically, we estimate that captured sharks during the Late Pleistocene and Early Holocene ranged between ~50 and 120 cm in length, on average. A relative abundance of shark, bony fish, and sea lion bones appear in several cultural layers in most units, especially for Unit 16 (Table 2) . A variety of birds including cormorants, seagulls, and pelicans can still be found in abundance on beaches or in lagoons in the study area today.
We have observed present-day local fishermen gathering fish and small sharks (~25-100 cm long) from the shallow shoreline surf and nearby back-barrier wetlands with relatively short rectangular nets held between two or more people (fig. S12). (We believe that the back-barrier wetlands and vernal estuarine pools in the past were similar to those present in the area today but farther west and closer to the shoreline during the Late Pleistocene and perhaps the Early Holocene.)
Local fishermen tell us that strong tides and winter storms cast many pelagic species of fish and small sharks up onto the beach and into shallow pools of back-barrier water (often ~50-100 m from the shoreline and beach front) where they can be gathered, netted or clubbed. The estuary at the mouth of the Chicama River and the vernal pool wetlands that parallel the beach and connect to the sea could have confined fish that tolerated fresh to brackish water where they could be driven into shallower water and trapped in the connecting channels or clubbed or netted. Marine birds such as pelican and grebe and wetland birds such as ducks also could be lured and taken by netting or clubbing, as shown for the modern-era in fig. S12 . Additionally, sea lions (Otaria sp.) and marine birds like the cormorants (Phalacocrorax bougainvillii) that nest near the seal rookeries could be taken by netting and clubbing. The harvesting of limpets, bivalves, crabs, and gastropods from rocky areas and sandy substrates is easier, since the material culture required may not have extended beyond a stick, bone or rock for prying loose limpets and a rush basket or bag for collecting other species. The taxa identified in the Late Pleistocene and Early Holocene archaeological assemblages are similar to the modern fishes and birds. It is probable that the same basic hunting and gathering strategies used today also were employed throughout the Late Pleistocene and Early Holocene occupation of the study area.
Data presented in Table 2 suggest that a large number of demersal fish also were taken from the wetlands and nearshore environments. Their capture does not require watercraft. Evidence for early nets and hand lines have not been recovered for the Late Pleistocene and Early Holocene period at Huaca Prieta and other sites, although woven cotton string was found and dated around 6,000 years ago (16, 18) . Another possible procurement strategy is the use of decoys to lure marine birds, particularly pelicans, onto backwater wetland ponds. We observed this being done today in near-shoreline wetlands, where previously killed pelicans were propped up and set out as decoys while hunters from behind reed blinds waved the wings of a dead bird to lure the live birds to land near the propped decoys nearby (fig. S12). Birds could have been netted and then their necks wrung once they had landed, as hunters do today. Such strategies are technically simple, but based on close observation and knowledge of the wetland bird behavior. Taken together with the capture of fish and sharks in the wetlands, the gathering of limpets, crabs, bivalves and gastropods in shallow near-shoreline waters, probably the clubbing of sea lions, and collecting wild plants from coastal and interior environments, a varied resource base could have been secure during the Late Pleistocene and Early Holocene with an array of simple technologies. Whether resources were procured from distant shoreline and wetlands or from interior forests and foothills, they were transported several kilometers to centrally located campsites on the terrace. In regard to location, Huaca Prieta was situated just at the point where the ancient shoreline was closest to the mountains, which would have been connected by a verdant river valley that led to the wetlands and coastal lagoons ( Fig. 1) .
Five of the six plant genera (an exception is Tessaria integrifolia, pajaro bobo, a small tree found along water courses on the lower coastal plains and a plant today esteemed in folk medicine for its curative properties) recovered from the early layers of sites were possibly derived, either by direct exploitation or by exchange with other groups, most likely from more humid inland habitats in the foothills or on the forested western slopes of the Andes to the east (18) (39). In considering the natural habitat of Persea sp. on the forested western slopes, it is probable that avocado was cultivated by this time in the study area discussed here.
With the exception of rush matting in all units, the floral remains were recovered primarily in Units 16 and 22. As observed in Fig. 3 and figs. S3 to S5, there are no intrusive human burials, animal burrows, postholes, architectural features, and tree roots in the cultural stratigraphy at these sites that might have led to the deep downward movement of later floral and other materials remains in the earlier layers. In short, all strata are intact and undisturbed both vertically and horizontally and overlaid by as much as 30 m of intact mound deposits radiocarbon dated between at least 8000 and 3500 yr cal B.P. The deepest Late Pleistocene cultural deposits in Unit 15/21, for instance, are buried 36 m below the top of the mound. Furthermore, in regard to all of these plants, they appear in cultural strata throughout the entire later human use of these sites, especially at Paredones. Only the Capsicum seeds are presented in more detail below (table S4) because they are more diverse and more numerous throughout all sites.
The bean seed is probably wild for the ~14,000 cal yr B.P. period discussed here or it is possible that this early 14 C date is an aberrant assay; however, the direct date on the seed agrees with other radiocarbon assays and the stratigraphic context of the deeper levels in Unit 16 (18) S13b ) that dated slightly younger than its presence in Colombia (39). The plant is native to the western slopes of the Andes, and it is not clear whether this specimen was gathered, or was fostered by humans perhaps in a process of domestication. The presence of burned Persea sp. stems in Unit 16 suggest their use as firewood and their growth near the study area at this time. Given the semi-arid coast during the Late Pleistocene and Early Holocene, it is unlikely that Juncus sp., Cyperus sp., and Tessaria integrifolia were the only species that grew naturally in the area of the excavated sites. The other plant types probably appear naturally somewhere in the interior valleys and/or on the western slopes of the lower Andean mountains to the east. It should be noted that the Late Pleistocene and Early Holocene is a period when the beginnings of cultivation and domestication have been evidenced at a number of sites in northern South America (36) S14, A and B ). Based on seed shape, seed margins, and portions of the uncharred testa, the seed most closely resembles modern-day Capsicum pubescens, though the exposure to heat and lack of comparative material from the time period make it difficult to make a positive identification. Based on the early date, we are hesitant to refer to the seed as a domesticated chile pepper, and believe that the seed more likely represents evidence of incipient experimentation and manipulation of local plants. The seed measures 3.34 mm in length, 2.97 mm in width, and 8.28 mm 2 in area, putting it at least in the size range of other domesticated Capsicum seeds recovered from later phases at Huaca Prieta and Paredones (table S4) .
As noted in table S4, the seed lengths from these early remains ranged from 3.1-4.03 mm, while widths ranged from 2.3-3.82 mm. Seed areas ranged from 6.1-11.97 mm 2 and exhibited a suite of diagnostic characteristics including overall seed shape, sphericity, beak angle, beak prominence, configuration of the attachment scar, and width of the seed margin (40, 41) . The texture of the testa of Capsicum seeds can also be a distinguishing factor, particularly for C. baccatum var. pendulum and C. pubescens, though in the case of the archaeological seeds from Paredones, not enough of the testa was preserved to make this determination. C. baccatum var. pendulum seeds are primarily oval in shape with a very prominent beak, linear-shaped attachment scar, and smaller beak angle. C. chinense seeds are often circular in shape with a "fish mouth"-shaped, somewhat prominent beak and display high attachment scar sphericity along with a large beak angle. C. frutescens take on a "teardrop" shape with a dramatic beak angle and prominent beak. C. pubescens seeds. C. pubescens, the most genetically isolated member of the domesticated chile peppers, has seeds which are shaped like the letter D and are uniquely dark brown/black, though color may not constitute a distinguishing factor in archaeological seeds due to the effects of seed browning (42, 43) . Other unique characteristics of C. pubescens seeds include very thick seed margins and minimal beak prominence (41). 
